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• According to climate.nasa.gov as of May 2020, atmospheric
CO2 concentrations were 414 ppm, compared to preindustrial
(1750-1850) levels of 280 ppm
• If just 2˚C
National Aeronautics and Space Administration, Carbon Dioxide. https://climate.nasa.gov/vital-signs/carbon-dioxide/ (accessed July 6, 2020).
https://uploadcomet.com/the-decline-of-earth-is-inevitable-due-to-global-warming-and-we-should-accept-our-destiny/6266/ 2
Direct Air Capture 
3
Why this topic? 
• What interests me?
• Motivation 
• Climate change
• How did I get funded?
• LSAMP





Selectivity of CO2 Capturing 
Materials 
• Gathered information on articles 
• Developed an idea based on articles 
Table 1. Highest reported CO2 selective materials
aMCPT-1 CTF, bconverted from [mg/g] as reported in original reference to 
[mmol/g], cconverted from [mol CO2·mol IL–1] as reported in original 
reference to [mmol/g] 6https://blog.okfn.org/2012/06/01/the-right-to-read-is-the-right-to-mine/
Activated Carbons 
• Physisorption 




• Polar solvents 




• Covalent Organic Framework 
(COF) COFs are made of covalent 
bonds containing C, H, B, O, and N.
• Porous material 
• High selectivity 
Pardakhti, M. et al. ACS Appl. Mater. Interfaces, 2019, 11, 34533-34559. 9
Base units 
Organic linkers
• Discovered fluorine 
containing organic linkers 
increase selectivity of 
CO2
Guangbo Wang, et al. “A fluorine-containing hydrophobic covalent triazine framework with excellent selective CO2 capture performance” 
Journal of Materials  Chemistry A, 2018, 6, doi: 10.1039/C7TA08913A. 
What functional 
groups worked 

















Types of Base Units 
Theoretical COF Synthesis
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How is this 
applicable?
• COFs could be used as a filter 
for CO2 capture
• Used in flue gas streams 
• Exhaust pipes on cars
• Short term rather than long term 
(band aid vs solution)
• Gradually transition to 
100 % renewable 
resources
• Furthering knowledge of 
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Thank you
Questions?
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